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SUBJECT: Flight Mission Directive for Mission AAP-3/AAP-4

REF

ve

(a) Apollo Applications Flight Mission Assignments Directive
M-D ML 3200,056 dated January 1967

(b) Apollo Applications Planning Schedule ML-5B dated 12/5/66

{c) Apollo Flight Mission Assignments Directive M-D MA 500-11
dated November 1966

(d) Apollo Test Requirements, NPC 500-10, dated 5/20/64

(e) Apollo Program Directive No. 6A dated 8/30/66

(f) Apolle Program Directive No. 15 dated 1/25/66

PURPOSE: This Directive defines AAP requirements and respomnsibilities to 3
initiate those actions prerequisite to execution of the AAP-3/
_AAP-4 Mission authorized in reference (a). The mission is sched-
uled for launch as indicated in reference (b) in the event that
the launch vehicles and spacecraft assigned to the Apollo-Saturn
209 and 210 Missions, reference (c), are not required to support
. the mainline Apollo Program.

1.0 MISSION PURPOSE

a
3

y
K
E

The purposes of Mission AAP-3/AAP-4 are to:

a. Increase man's knowledge of the characteristics of the sun by con-
ducting solar astronomy observations in space during a time of
solar maximum activity.

b. Conduct an operational evaluation of the performance character-
istics of a manned solar astronomy system to provide engineering
and scientific data essential to the development of advanced
orbital solar and stellar observation systems.

-
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¢. Demonstrate feasibility of:

(1) Reactivating an Orbital Workshop that has been left unattended
in earth orbit for several months,

(2) Reusing it as a base of operations for the conduct of experi-
ments in solar astronomy, science, applications, technology,
engineering and medicine,

d. Qualify man, evaluate his support requirements and determine human

task performance capabilities on long duration manned space flight
missions.

2.0 MISSION OBJEGCTIVES

2.1 Primary Objectives: The primary objectives of the Mission AAP-3/AAP-4
are listed below. They may be amplified but not modified by the
centers. Preflight malfunctions of spacecraft or launch vehicle SYyS=
tems, ground equipment or instrumentation which would result in failure
to meet these objectdves will be cause to hold or cancel the mission
until the malfunction has been eliminated.

a. Obtain scientific data on the physical characteristics of the sun
through observations of various portions of the electromagnetic
spectrum made with the Apollo Telescope Mount (ATM) experiments,
(Experiments - 5052, $053, 8054, S055, S056.)

b. Obtain engineering data for selected modes of operation of the ATM
attached to a Lunar Module (LM) ascent stage to support development
of an advanced manned orbital observatory.

¢, Demonstrate hard-dock of the LM/ATM to the Multipie Docking Adapter 1
of the Orbital Workshop, left in orbit from Mission AAP-1/AAP-2,

d. Determine feasibility of reactivating and operating the Orbital
Workshop (Experiment M402) as a habitable space structure for a
period of up to 56 days from the AAP-3 launch date through evalu-
ation of the CSM/S-IVB/Airlock/Multiple Docking Adapter to include
the following:

(1) Subsystems performance

(2) Astronaut mobility and work capability in both intra- and
extra-vehicular activity

; 2
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'; . e. Obtain data to evaluate space flight environmental effects on the
4 crew of a mission duration up to 56 days. (Experiments - M050,
MO51, M052.)

f. Leave the LM/ATM and the Orbital Workshop docked in orbit for
future reuse and refurbishment.

g. Verify the ability of mission ground support systems to support
mission activities of extended duration.

2.2 Secondary Objectives: The secondary objectives of Mission AAP-3/AAP-4
are summarized below, Preflight malfunctions of spacecraft or launch
vehicle systems, ground equipment or instrumentation which would result
in failure to meet these objectives may be cause to hold or cancel the
mission as specified in the Mission Rules.

a, Obtain data prerequisite to identification of earth resources and
development of improved cartographic procedures, (Experiment -
5065, )

b. Obtain data prerequisite to a more complete understanding of the
physical characteristics of the extra-atmospheric environment.
(Experiments - 5018, 5063.)

¢, Obtain engineering and technological data needed for development
of advanced space vehicles and equipment. (Experiments - M439,
TO17, TO21.)

d, Obtain data in the areas of bioscience, medicine and astronomy. g

(Experiments - S015, 5069, SO019, S070, 5027, S061, M0O53, MOSS,
MO18.)

3.0 GENERAL FLIGHT PLAN 3

3.1 Launch Vehicle Powered Flight:

a. AAP-3 is a manned flight fnvolving SA-209, CSM 108 and resupply
provisions as needed to gustain a 56-day mission. 1t will be
launched from LC 34 at KSC at & time and azimuth to facilitate
rendezvous with the Orbital Workshop launched on AAP-1/AAP-2,

T
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b, AAP-4 fs an unmanned flight involving SA-210, the ascent stage
of LM 6 and the ATM. It will be launched from LC 37B at KSC at
a time and azimuth to facilitate rendezvous with the CSM from
AAP-3 and subsequeat transfer by the CSM to the Orbital-Workshop.

c. Orbit altitudes and launch azimuths are to be specified in subse-
quent issues of this Directive.

3.2 Spacecraft Flight Profile: The AAP-3 spacecraft will be injected into
an orbit that will facilitate rendezvous with the Orbital Workshop.
The flight profile for rendezvous with the Orbital Workshop will be
defined in subsequent 1ssues of this Directive following an analysis
to determine the optimum method of transfer of the IM/ATM and the
resupply provisions by the GSM. Subsequent to rendezvous, the command
module will be docked axially to the MDA and the LM/ATM will be docked
radially to a port opposite the LMA&SS,

3.3 Recovery: Water recovery to be developed consistent with the above
stated profile characteristics and the normal recovery constraints
associated with the deployment of recovery forces and the local light-
ing conditions at the time of recovery.

Mission Support Requirements: These requirements will be supplied in a
"Program Support Requirements'" document to be igssued by the Operations
Support Requirements Office, Mission Operations, OMSF, not later than
four months prior to launch.

. 4,0 CONFIGURATION

4.1 Launch Vehicles: The launch vehicles for flights AAP-3 and AAP-4 will
be those being developed for A5-209 and AS-210 respectively. They will
be modified only as required to permit accomplishment of the respective
mission objectives,

4,2 Nose Cone: An Apollo AS-206 type nose cone which will provide an aero-
dynamic shroud during the powered portion of flight AAP-4 will be
utilized. It will be separated from the orbital payload after injection
into orbit,
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. 4.3 LM/ATM:
é a., The LM/ATM will consist of a solar observation experiment package

and support subsystems mounted in place of the descent stage of
the Apollo IM 6, The LM descent stage will not be utilized,

b, The ATM consists of the following subsystems:
(1) Solar astronomy experiments,
(2) Rack and Experiments Package structure. %
(3) Electrical power,
(4) Pointing control.

(3) Thermal control.

{6) Instrumentation and Communication.

c. The lunar module ascent stage will be modified to incorporate the
controls and displays for the operation of the ATM experiments and
support subsystems.

d. The LM/ATM shall be capable of:

. (1) Operating docked to the Orbital Workshop in the primary mode,

(2) Operating docked to the CSM in a backup mode. ' f

(3) Demonstrating operation remote from the cluster in either the
tether or free-flight mode.

e G T

(4) Performing those operations peculiar to docking to the MDA,

Umbilical connections between the docked LM and the Airlock shall
be provided for emergency power and expendables transfer from the-
Airlock.

&

4.4 CSM 108 will be a standard Block II Apollo configuration modified to:

a, Operate with the Airlock and perform repetitive dockings to the
MDA as dictated by mission requirements.

b. Effect delivery to the Orbital Workshop of the resupply provisions
required to extend the mission duration up teo 56 days.

¢, Carry and support experiment hardware.

d, Carry the Apollo experiment Airlock.
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b . 4,5 Resupply Provisions: Resupply provisions needed to sustain the AAP-3/
y AAP-4 Orbital Workshop mission of 56 days duration, in addition to j
those supplies remaining on the Airlock from AAP-1/AAP-2, will be 3
carried in the AAP.3 command and service modules,

= e i
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5.0 EXPERIMENTS

The experiments which have been approved for execution on AAP-3/AAP-4
(reference (a)) are identified below as they pertain to accomplishment of
the primary and secondary mission objectives respectively.

5.1 Primary Objective Experiments:

Flight No. Exp. No. Title Dev., Centexr
: . Science
] AAP-4 S052 White Light Coronagraph MSFC
3 AAP-4 5053 UV GCoronal Spectrographs * MSFC
AAP.4 5054 X-ray Spectrographic Telegcope MSFC
AAP-G 8055 UV Spectrometers : MSFC
AAP.4 5056 Dual X-ray Telescopes MSFC
Medical
AAP-4 M050 Metabolic Activities MSC
AAP-4 MO51 Cardiovascular Function MSC
Assessment
AAP-3 M052 Bone and Musgcle Changes M3C
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. Flight No. Exp. No. Title Dev, Center
Engineering
* M402 Orbital Workshop MSFC

5.2 Secondary Objective Experiments:

Flight No, Exp. No, Title Dev. Center
Science
AAP-3 8027 Galactic Xe-ray Mapping MSFC
AAFP .3 5061 Potato Respiration MSC
AAP.3 5065 Multiband Terrain Photography MSC
{(Hand Held) . ‘
Medical i
AAP-4 M053 Human Vestibular Function MSC
AAP-4 MO55 Time and Motion Studias MSsC

Engineering

gl o s o i e e D B e e s SR it e e S e

_AAP.3 M439 Star Horizon Automatic MSC
. . Tracking
: - ' Technology

Ed TO17 Meteoroid Impact and Erosion - MSC

* TO21 Meteoroid Velocity MSC

Additional experiments which have been approved for execution by
AAP but currently have no firm flight assignments are attached as
Appendix 1. '

* Left in orbit from AAP-1/AAP-2

s Find R 1 A e S

6.0 SUPPORTING GROUND TEST CONSTRAINTS

A R R L e 3

% Test prog;am will be conducted in accordance with NPC 500-10 (reference (d))
. as modified by the AAP/Development/Test Directive (to be issued) and appro-
priate test specifications. Mission Requirements documents prepared by the
E centers in support of these missions will identify the test constraints

3 which must be lifted prior to mission execution.
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. 6.1 Qualification: Components of the spacecraft, launch vehicles, nose
3 cone, resupply expendables, flight experiment hardware and associated

support systems whose failure would jeopardize either crew safety or
the accomplishment of a primary mission objective (Category I or II)
and which have not been flight tested will be ground qualified and/or
certified prior tc launch. Basic Apollo hardware which has been flight
tested (i.e.,, LM ascent stage and CSM) will be subjected to additicnal
ground qualification and/or certification tests as required to provide
confidence in meeting the long duration and other pertinent AAP
requirements,

6.2 Launch Vehicles: The following flight stage and acceptance tests will
be performed:

a. Manufacturing checkout of 5-IB-209, $-IB-210, S5-IVB-209, 5-IVB-210,
and IU's for 209 and 210. .

b. Static test of S-IB-209, S-IB-210, S-IVB-209, S-IVB-210,

c. Post static checkout of 5-1B-209, 5-IB-210, S5-IVB-209, and
S-IVB-210,

d. KSC inspection tests of S-IB.209, S5-IB-210, 5-IVB-209, S.IVB.210,
and IU's for 209 and 210.

. 6.3 Nose Cone: The following ground inspections and/or analyses will be
performed:

a., Structural verification analysis.

b. Quality acceptance insgpection,

c. KSC inspection.

6.4 AAP Experiments: The following ground tests will be performed:

a. Experiment development tests.

b. Payload integration tests of experiment and associated support’
systems with carriers.

¢c. Qualification tests for each experiment,

d. Factory checkout and acceptance test of experiment and associated .
support systems. 53

e. KSC prelaunch tests.

: ; raG
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6.5

6.6

Spacecraft: The following major flight article ground tests will be
performed on CSM 108:

4.

b.

Co

d.

Qualification and/or certification tests on the basic Apollo CSM
as required to meet the long duration and other pertinent AAP
migsion requirements.

Qualification tests for AAP peculiar subsystems modifications to
verify operation for the AAP-3/AAP-4 Mission.

Factory checkout and acceptance tests.

KSC prelaunch tests.

LM/ATM:
in earth orbit. 1In support of this requirement, the following ground
tests will be performed:

a,

b,

The LM/ATM shall be fully qualified to support manned operations

Lunar module ascent stage:

(1)
(2)

(3)
ATM
(1
(2)
(3)
(4)
(5)
(6)
(7)
(8)

Manufacturing checkout and acceptance tesis.

Qualification and/or certification tests as required to meet
the AAP misgsion requirements.

KSC inspection tests.
and modification kits for the 1M:

Development tests.

Structural verification tests.

"All-systems" integration tests,

Vibration tests.

Thermal vacuum testse.

Qualification tests.

Manufacturing checkout and acceptance tests.

KSC inspection tests,

NASA FORM 644 tmEV. JUL. 88] PFREVIOUS ECITIONS ARS OBSOLETE

SAGE 9 oF ]_6 PABES

orm: 4y Sy




DATE

OFFICE OF MANNED SPACE FLIGHT ML .0: March
PROGRAM DIRECTIVE m-D {3;33} 059 arch 27, 1967

¢c. LM/ATM assembly:

(1) Systems compatibility tests,

(2) "All-systems" tests on systems which bridge the LM/ATM inter- 3
face (including monitors and controls). Tk

(3) Prelaunch checkout tests.

6.7 Resupply Expendables Package: The following ground tests will be per-
formed on resupply expendables packaged for utilization on this mission:

a, Structural verification tests.

i Ebeenn pat iRt

"4 b. Integrated systems tests.

c. Qualification tests.

d. Factory checkout and acceptance tests.,

e, KS8C prelaunch tests.

6.8 Prior Flight Missions: All launch vehicle, spacecraft, LM and nose cone
test anomalies resulting from all previous missions which aould degrade
3 or interfere with primary objectives will be evaluated and corrected
E prior to the launch of AAP.3 or AAP-4,

6.9 Design Certification Review (DCR): An AAP DCR will be conducted to
certify all new hardware and all changes from the standard Apollo hard-
ware required for this mission. Basic Apollo hardware already certi-
fied in previous DCR's will be recertified as required to meet AAP
extended life and/or performance requirements., This review will also

g include certification of experiments likely to affect flight worthiness,
E manned flight safety and/or mission primary objectives. The DCR shall
be in accordance with Apollo Program Directive No. 6A (reference (e))

. as to be modified for AAP,

6.10 Certification: A Certification of Flight Worthiness (reference (d)) for
each stage, IU, spacecraft, LM/ATM, and resupply packaging is required
prior to shipment from the factory and after static firing if appropri-
ate. 1In addition, experiments whose failure would jecpardize. crew
safety or the accomplishment of a primary mission objective (Cat I or II)
will also require preparation of a GOFW, Final updated and signed
COFW's by the program managers will be required at the Flight Readiness
Review and close-out of open items prior to launch will be in accordance
with Apollo Program Directive No. 15 (reference (f)) as to be modified
for AAP, '
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7.0 RESPONSIBILITIES

Center responsibilities for implementation of this mission are as follows:
7.1 MSFC:

a. Provide the AS-209 and AS-210 launch wvehicles and required vehicle 3
and GSE modifications. i

b. Manage the ATM development and establish requirements for modifica-
tion of the LM, as needed for ATM operational control,

c. Develop assigned experiments and supporting hardware,
d. Develop GSE as required for assigned experiments and the ATM.

e. Integrate assignéd experiments into the AAP-3 launch vehicle.

£. Integrate all experiments designated for transport in the AAP-4
flight mission.

.

g. Develop and integrate the nose cone with the AAP-4 payload.

h. Conduct guidance and control dynamics analyses for the ground
launched space vehicle configuration and develop the requisite
launch wvehicle guidance and control capability.

i. Analyze the cluster maneuver dynamics for the AAP-3/AAP-4 Mission,

j. Conduct analyses in coordination with MSC in the areas of instru-
mentation and communications, electrical power distribution and
expendables distribution for the space module cluster configuration
as required for development of the LM/ATM. '

k. Provide launch vehicle performance constraints, systems data and
guidance support to MSC for mission planning.

i? 1. Provide technical support to MSC concerning crew training proced-
E ures and flight operations planning for the LM/ATM, Orbital Work-
shop reactivation, and the MSFC assigned/designated experiments.

m. Provide operational support to MSC as required during AAP-3/AAP-4
flight opexations.

n. Provide technical support to MSC concerning expendable resupply
requirements and hardware development as related to the Orbital
Workshop and LM/ATM.
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o, Provide technical support to KSC as required during the acceptance,
modification, prelaunch checkout and the launch phases of this
mission, '

7.2 MSC:

a., Provide the CSM and associated GSE required for the AAP-3 Mission.

b. Modify the LM ascent stage and the AAP-4 SLA as required by MSFC
for the ATM,

¢. Define the resupply requirements and develop the resupply hardware
to sustain a mission of up te 56 days duration.

d. Develop assigned experiments and supporting hardware.
e. Develop GSE as required for assigned experiments and the LM,
f. 1Integrate assigned experiments with the AAP-3 spacecraft.

g. Conduct 1IM/ATM operations.

h. Conduct thermal balance analyses for the AAP-B/AAP-4 orbital

assemblage,
: i, Conduct analyses in coordination with MSFC in the areas of instru-
mentation and communications, electrical power distribution and

expendables distribution for the space module clustér configuration
as required for development of the CSM and resupply package hardware,

i

? j» Plan the mission to include mission design and develop the astronaut
3 flight plan with appropriate inputs from MSFC for the Workshop, LM/
ATM and MSFC assigned experiments.

k. Plan and execute flight control, experiment and recovery cperations.

1. Train the astronaut crew.

g m., Provide technical support to KSC as required during the acceptance,
: modification, checkout, prelaunch and launch phases of this mission.

7.3 KSC:

a. Prepare the GSE and conduct prelaunch checkout of the launch
vehicles.

b. Prepare the GSE and conduct prelaunch checkout of the spacecraft,
resupply package hardware and experiment hardware for AAP.3,
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(Praject)

¢. Install MSC and MSFC supplied kits and conduct modifications to
Apollo hardware as required for execution at the launch sitc.

d. Prepare the GSE and conduct prelaunch checkout of the LM/ATM and
experiment hardware for AAP-4,

S TP M T T ST e P e g

e. Plan and execute space vehicle launch operations.

f. Provide technical support as required to MSC and MSFC concerning

the KSC implementation of modifications to flight hardware and GSE
hardware,

8,0 IMPLEMENTATION

MSC, MSFC and KSC shall develop Mission Requirements documents to implement

the requirements stated herein., The MSG/MSFC requirements will be combined
in a jointly signed-off directive.

Subsequent changes and future revisions to center Mission Requirements docu-
ments noted above which conflict with the requirements stated herein will
require coordination between the centers and the review and approval of the
Saturn/Apollo Applications Program Director. Other revisions to the center
Mission Requirements documents will be coordinated between centers as

required with ten copies submitted to the Director, Saturn/Apollo Applica-
tions Program, Code ML, for information,
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APPENDIX 1

AAP-3 and AAP-4 Experiments

Thé experiments listed below have been assigned by AA/MSF to AAP for implemen-
tation on AAP missions. They are categorized as secondary mission objective
experiments for the AAP-3 and AAP.4 flights, Firm flight assignments will be
made on conclusion of compatibility studies now in progress,

Experiment ' Experiment Development
Number Title , Center
. E

S015 . Zero-G Single Human Cells ? MSC %
5069 X-ray Astronomy E MSC 4
5018 Micrometeorite Collection , MSC 3
5019 UV Stellar Astronomy MSC 3
S070 UV X-ray Solar Fhotography : MSC E
5063 UV Airglow Horizon Photography MSC k-
MO1l8 Vectorcardiogram ) MSC 3

wasx léor 16 PAGES
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